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HJRPOSE: To obtain a navigation apparatus which estimates the present position of a 
vehicle with good accuracy even when the movement distance of the vehicle is short or 
i GPS cannot perform a positioning operation. 

CONSTITUTION: Whether a running speed which is obtained from a GPS receiver 101 is 
it a low speed or not is judged by a speed judgment means 106. When it is at the low 
;peed, a direction before becoming the low speed is accessed to a memory 102 by an 
idvance-direction holding means 107 so as to be reported to a present-position 
istimation means 104. The present-position estimation means 104 estimates the 
>osition of an own vehicle on the basis of an advance direction and a running speed as 
veil as of a road position and a direction in map data 103. The estimated present 
>osition of the vehicle and a map in the circumference are displayed by a drawing 
neans 105. In addition, when a GPS cannot perform a position-measuring operation, a 
;hange in a speed such as an acceleration, a deceleration, a constant speed or the like 
ind a change in a direction such as a right turn, a left turn, a straight advance or the 
ike are estimated on the basis of a plurality of running speeds before the position— 
neasuring operation cannot be performed and on the basis of advance- direction data. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The current position of a car is presumed using the travel speed and advance bearing of a car 
which are obtained by positioning GPS (Global Positioning System), or altitude. In the navigation 
equipment which displays the map information on the location, bearing, and a perimeter etc. The GPS 
receiver which detects the acquisition time amount of the location of a car, a travel speed, advance 
bearing, which advanced data, and data, The memory holding these data, and map data with road data, 
such as a location of a road, bearing, and distance, A current position presumption means to presume the 
current position of a car based on data, such as a location of the road acquired from data and map data, 
such as a location of the car obtained from GPS, a travel speed, advance bearing, and acquisition time 
amount, bearing, and distance, Navigation equipment equipped with a drawing means to draw the road 
map of the perimeter corresponding to the current position and it which were presumed, a rate judging 
means to judge whether it is under a rate with a travel speed, and an advance bearing maintenance 
means to hold advance bearing. 

[Claim 2] The current position of a car is presumed using the travel speed and advance bearing of a car 
which are obtained by positioning GPS (Global Positioning System), or altitude. In the navigation 
equipment which displays the map information on the location, bearing, and a perimeter etc. The GPS 
receiver which detects the acquisition time amount of the location of a car, a travel speed, advance 
bearing, which advanced data, and data, The memory holding these data, and map data with road data, 
such as a location of a road, bearing, and distance, A current position presumption means to presume the 
current position of a car based on data, such as a location of the road acquired from data and map data, 
such as a location of the car obtained from GPS, a travel speed, advance bearing, and acquisition time 
amount, bearing, and distance, A drawing means to draw the road map of the perimeter corresponding to 
the current position and it which were presumed, Navigation equipment equipped with a rate bearing 
calculation means to compute the travel speed and advance bearing when the ability not to position GPS 
using two or more travel speeds and advance bearing data for which it asked from GPS before GPS 
becomes positioning impossible. 

[Claim 3] The current position of a car is presumed using the travel speed and advance bearing of a car 
which are obtained by positioning GPS (Global Positioning System), or altitude. In the navigation 
equipment which displays the map information on the location, bearing, and a perimeter etc. The GPS 
receiver which detects the acquisition time amount of the location of a car, a travel speed, advance 
bearing, which advanced data, and data, The memory holding these data, and map data with road data, 
such as a location of a road, bearing, and distance, A current position presumption means to presume the 
current position of a car based on data, such as a location of the road acquired from data and map data, 
such as a location of the car obtained from GPS, a travel speed, advance bearing, and acquisition time 
amount, bearing, and distance, A drawing means to draw the road map of the perimeter corresponding to 
the current position and it which were presumed, Navigation equipment equipped with a rate bearing 
calculation means to compute the travel speed and advance bearing when the ability not to position GPS 
using two or more travel speeds and advance bearing data for which it asked from GPS before GPS 
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becomes positioning impossible, and a positioning impossible time amount detection means to detect 
positioning impossible time amount. 

[Claim 4] The current position of a car is presumed using the travel speed and advance bearing of a car 
which are obtained by positioning GPS (Global Positioning System), or altitude. In the navigation 
equipment which displays the map information on the location, bearing, and a perimeter etc. The GPS 
receiver which detects the acquisition time amount of the location of a car, a travel speed,, advance 
bearing, which advanced data, and data, The location of map data with road data, such as a location of a 
road, bearing, and distance, and the car obtained from GPS, A current position presumption means to 
presume the current position of a car based on data, such as a location of the road acquired from data 
and map data, such as a travel speed, advance bearing, and acquisition time amount, bearing, and 
distance, It is navigation equipment equipped with the halt judging means it is considered that is a halt 
when it is a drawing means to draw the road map of the perimeter corresponding to the current position 
and it which were presumed, and under a rate with a travel speed. 

[Claim 5] The current position of a car is presumed using the travel speed and advance bearing of a car 
which are obtained by positioning GPS (Global Positioning System), or altitude. In the navigation 
equipment which displays the map information on the location, bearing, and a perimeter etc. The GPS 
receiver which detects the acquisition time amount of the location of a car, a travel speed, advance 
bearing, which advanced data, and data, The location of map data with road data, such as a location of a 
road, bearing, and distance, and the car obtained from GPS, A current position presumption means to 
presume the current position of a car based on data, such as a location of the road acquired from data 
and map data, such as a travel speed, advance bearing, and acquisition time amount, bearing, and 
distance, A drawing means to draw the road map of the perimeter corresponding to the current position 
and it which were presumed, Navigation equipment equipped with a rate judging means to judge 
whether it is under a rate with a travel speed, advance bearing for searching the road link which serves 
as a candidate, and a bearing tolerance adjustable means to change the threshold of the bearing 
difference of a road link. 

[Claim 6] The current position of a car is presumed using the travel speed and advance bearing of a car 
which are obtained by positioning GPS (Global Positioning System), or altitude. In the navigation 
equipment which displays the map information on the location, bearing, and a perimeter etc. The GPS 
receiver which detects the acquisition time amount of the location of a car, a travel speed, advance 
bearing, which advanced data, and data, The location of map data with road data, such as a location of a 
road, bearing, and distance, and the car obtained from GPS, A current position presumption means to 
presume the current position of a car based on data, such as a location of the road acquired from data 
and map data, such as a travel speed, advance bearing, and acquisition time amount, bearing, and 
distance, A drawing means to draw the road map of the perimeter corresponding to the current position 
and it which were presumed, Navigation equipment equipped with an altitude judging means to judge 
whether altitude with the altitude of a car is exceeded, advance bearing for searching the road link which 
serves as a candidate, and a bearing tolerance adjustable means to change the threshold of the bearing 
difference of a road link. 

[Claim 7] The current position of a car is presumed using the travel speed and advance bearing of a car 
which are obtained by positioning GPS (Global Positioning System), or altitude. In the navigation 
equipment which displays the map information on the location, bearing, and a perimeter etc. The GPS 
receiver which detects the acquisition time amount of the location of a car, a travel speed, advance 
bearing, which advanced data, and data, The location of map data with road data, such as a location of a 
road, bearing, and distance, and the car obtained from GPS, A current position presumption means to 
presume the current position of a car based on data, such as a location of the road acquired from data 
and map data, such as a travel speed, advance bearing, and acquisition time amount, bearing, and 
distance, A drawing means to draw the road map of the perimeter corresponding to the current position 
and it which were presumed, Navigation equipment equipped with a transit vector composition means to 
compound the transit vector which consists of a travel speed and advance bearing whenever it positions 
GPS, and a transit vector judging means to judge whether it is more than a threshold with the die length 
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of the compound transit vector. 

[Claim 8] The current position of a car is presumed using the travel speed and advance bearing of a car 
which are obtained by positioning GPS (Global Positioning System), or altitude. In the navigation 
equipment which displays the map information on the location, bearing, and a perimeter etc. The GPS 
receiver which detects the acquisition time amount of the location of a car, a travel speed, advance 
bearing, which advanced data, and data, The location of map data with road data, such as a location of a 
road, bearing, and distance, and the car obtained from GPS, A current position presumption means to 
presume the current position of a car based on data, such as a location of the road acquired from data 
and map data, such as a travel speed, advance bearing, and acquisition time amount, bearing, and 
distance, A drawing means to draw the road map of the perimeter corresponding to the current position 
and it which were presumed, A car range-error detection means to compute the die length when **** 
(ing) distance with the current position of the car obtained by positioning the current estimated position 
and GPS of a car which were presumed using the transit vector to advance bearing obtained by GPS, 
Navigation equipment equipped with a transit vector adjustable means to change the die length of a 
transit vector with this distance. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention presumes the current position of a car using the travel speed and 
advance bearing of a car which are obtained by positioning GPS (Global Positioning System), or 
altitude. It is related with the navigation equipment which displays the map information on the location, 
bearing, and a perimeter etc. When neither the travel speed obtained by especially GPS nor the case 
where the error of advance bearing is large nor GPS can be positioned, in order to presume the current 
position of a car with a sufficient precision, it is related with navigation equipment equipped with the 
function which amends a travel speed and advance bearing. 
[0002] 

[Description of the Prior Art] With reference to the road location and bearing of map data, the method of 
presuming the current position of a car is learned using the travel speed and advance bearing of a car 
which are obtained by positioning GPS, or altitude. 

[0003] Drawing 10 shows the configuration of the navigation equipment which used this conventional 
kind of approach. The GPS receiver to which 1 detects the acquisition time amount of the location of a 
car, a travel speed, advance bearing, which advanced data, and data in drawing 10 , The memory in 
which 2 holds these data, and 3 The location of a road, bearing, The location of map data with road data, 
such as distance, and the car with which 4 was obtained from GPS, A current position presumption 
means to presume the current position of a car based on data, such as a location of the road acquired 
from data and map data, such as a travel speed, advance bearing, and acquisition time amount, bearing, 
and distance, and 5 are drawing means to draw the road map of the perimeter corresponding to the 
current position and it which were presumed. 

[0004] Next, actuation of the above-mentioned conventional example is explained. In drawing 10 , the 
location of the car computed by positioning two or more GPS by GPS receiver 1, bearing, a rate and the 
number of positioning satellites, a positioning condition, etc. are stored in memory 2. When it can 
position, the newest data are notified to the current position presumption means 4. Moreover, when 
positioning is impossible, data just before becoming the positioning impossible stored in memory 2 are 
notified to the current position presumption means 4. The current position presumption means 4 reads 
the road data in the field presumed that a car exists from the map data 3, from the relation between the 
location of a car, the location of a road, and advance bearing of a car and bearing of a road, searches the 
road where the probability for the car to exist is the highest, and presumes the current position of a car. 
The drawing means 5 displays the road map of the perimeter corresponding to the current position of a 
car and it which were presumed on a display. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional navigation 
equipment, when the migration length of a car was short, gross errors arose in the travel speed and 
advance bearing of a car, and when this travel speed and advance bearing were used, there was a 
problem that the location of a car could not be presumed with a sufficient precision. Moreover, when a 
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travel speed and advance bearing just before positioning becomes impossible when GPS cannot be 
positioned were used, there was a problem that the location of a car could not be presumed with a 
sufficient precision. 

[0006] This invention does not solve such a conventional problem and aims at offering the navigation 
equipment which can presume the location of a car with a sufficient precision also by the case where 
neither the case where the migration length of a car is short, nor GSP can be positioned. 
[0007] 

[Means for Solving the Problem] The GPS receiver which detects the acquisition time amount of the 
location of a car, a travel speed, advance bearing, which advanced data, and data in order that this 
invention may attain the above-mentioned purpose, The memory holding these data, and map data with 
road data, such as a location of a road, bearing, and distance, A current position presumption means to 
presume the current position of a car based on data, such as a location of the road acquired from data 
and map data, such as a travel speed and advance bearing, bearing, and distance, It has a drawing means 
to draw the road map of the perimeter corresponding to the current position and it which were presumed, 
a rate judging means to judge whether it is under a rate with a travel speed, and an advance bearing 
maintenance means to hold advance bearing, 

[0008] This invention is equipped with a rate bearing calculation means to compute the travel speed and 
advance bearing when the ability not to position GPS, using two or more travel speeds and advance 
bearing data for which it asked again from a GPS receiver, memory, map data, a current position 
presumption means, a drawing means, and GPS before GPS becomes positioning impossible. 
[0009] This invention is equipped with a GPS receiver, memory, map data, a current position 
presumption means, a drawing means, a rate bearing calculation means, and a positioning impossible 
time amount detection means to detect positioning impossible time amount again. 
[0010] This invention is equipped with the halt judging means it is considered that is a halt again, when 
it is a GPS receiver, map data, a current position presumption means, a drawing means, and under a rate 
with a travel speed. 

[001 1] This invention is equipped with a bearing tolerance adjustable means to change the threshold of 
the bearing difference of a GPS receiver, map data, a current position presumption means, a drawing 
means, a rate judging means, advance bearing for searching the road link which serves as a candidate, 
and a road link again. 

[0012] This invention is equipped with a bearing tolerance adjustable means to change the threshold of 
the bearing difference of a GPS receiver, map data, a current position presumption means, a drawing 
means, an altitude judging means to judge whether altitude with the altitude of a car is exceeded, 
advance bearing for searching the road link which serves as a candidate, and a road link again. 
[0013] This invention is equipped with a GPS receiver, map data, a current position presumption means, 
a drawing means, a transit vector composition means to compound the transit vector which consists of a 
travel speed and advance bearing whenever it positions GPS, and a transit vector judging means to judge 
whether it is more than a threshold with the die length of the compound transit vector again. 
[0014] This invention is equipped with a car range-error detection means compute the die length when 
****(ing) distance with the current position of the car obtained by positioning the current estimated 
position and GPS of a car which were presumed to be a GPS receiver, map data, a current position 
presumption means, and a drawing means using the transit vector again to advance bearing obtained by 
GPS, and a transit vector adjustable means change the die length of a transit vector with this distance. 
[0015] 

[Function] Therefore, according to this invention, when [ that the migration length of a car is short ] the 
error of advance bearing is large, it has the effectiveness that the location of a car can be presumed with 
a sufficient precision, by holding advance bearing in the case of being more than a threshold with 
migration length. 

[0016] Since this invention can presume the travel speed and advance bearing of a more practical car 
again by predicting bearing change of rate change and right-turn, such as acceleration, moderation, and 
constant speed, left turn, rectilinear propagation, etc. from two or more travel speeds and advance 
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bearing data before becoming positioning impossible when GPS cannot be positioned, it has the 
effectiveness that the location of a car can be presumed with a sufficient precision. 
[0017] This invention has the effectiveness that it can prevent the position error by presumption 
increasing, by stopping the aforementioned prediction and stopping the location of a car again, when 
GPS cannot position for a long time. 

[0018] Although the car has stopped this invention again, when a travel speed is not 0, the case of under 
a certain rate has the effectiveness that the location of a car can be presumed with a sufficient precision, 
by regarding it as a halt. 

[0019] This invention has the effectiveness that the location of a car can be presumed with a sufficient 
precision again, by expanding the bearing tolerance when searching the road link which serves as a 
candidate, when it is under a rate with a travel speed. 

[0020] This invention has the effectiveness that the location of a car can be presumed with a sufficient 
precision, by compounding the transit vector which consists of a travel speed and advance bearing, 
whenever it positions GPS, in being under a rate with a travel speed, and performing location 
presumption again, when it becomes more than a threshold with the die length of the transit vector. 
[0021] This invention has the effectiveness that the location of a car can be presumed with a sufficient 
precision, by expanding the bearing tolerance when searching the road link which serves as a candidate, 
when the altitude of a car runs a high path on the street with it again. [ to ups and downs ] [ many / there 
are few roads and ] 

[0022] This invention has the effectiveness that the location of a car can be presumed with a sufficient 

precision, by computing the die length when ****(ing) distance with the current position of the car 

obtained by positioning the current estimated position and GPS of a car which were presumed using the 

travel speed and advance bearing of a car again to advance bearing obtained by GPS, and adjusting the 

die length of a transit vector with this distance. 

[0023] 

[Example] 

(Example 1) Drawin g 1 shows the configuration of the 1st example of this invention. The GPS receiver 
to which 101 detects the acquisition time amount of the location of a car, a travel speed, advance 
bearing, which advanced data, and data in drawing 1 , The memory in which 102 holds these data, and 
103 The location of a road, Map data with road data, such as bearing and distance, and 104 A travel 
speed, The location of the road acquired from data and map data, such as advance bearing, bearing, A 
current position presumption means to presume the current position of a car based on data, such as 
distance, A drawing means to draw the road map of the perimeter corresponding to the current position 
and it by which 1 05 was presumed, a rate judging means to judge whether 1 06 is under a rate with a 
travel speed, and 107 are advance bearing maintenance means to hold advance bearing in the case of 
being more than a threshold with a travel speed. 

[0024] Next, actuation of the 1st example is explained. In drawing 1 , the location of the car computed 
by positioning two or more GPS by GPS receiver 101, bearing, a rate and the number of positioning 
satellites, a positioning condition, etc. are stored in memory 102. When carrying out moderation transit 
since it has gross errors so that a travel speed becomes small, advance bearing obtained by GPS sets a 
travel speed to v, and in proportion to tan-1 (constant/v), the difference of road bearing and advance 
bearing becomes large, and it begins to carry out independence transit. Then, it judges whether it is the 
rate which becomes beyond the error which can permit the current position presumption means 104 with 
the rate judging means 106. And when a travel speed is judged to be a low speed by the rate judging 
means 106, the advance bearing maintenance means 107 reads advance bearing at the time of being the 
rate which can permit a bearing difference from memory 102, and notifies it to the current position 
presumption means 1 04. The current position presumption means 1 04 reads the road data in the field 
presumed that a car exists from the map data 103, from the relation between the location of a car, the 
location of a road, and advance bearing of a car and bearing of a road, searches the road where the 
probability for the car to exist is the highest, and presumes the current position of a car. The drawing 
means 105 displays the road map of the perimeter corresponding to the current position of a car and it 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/24/2006 



JP,08-014927,A [DETAILED DESCRIPTION] 



Page 4 of 7 



which were presumed on a display. 

[0025] Thus, according to the 1st example of the above, the migration length of a car is short and it has 
the effectiveness that the location of a car can be presumed with a sufficient precision, by using advance 
bearing more than a certain rate, when the error of advance bearing is large. 

[0026] (Example 2) Drawing 2 shows the configuration of the 2nd example of this invention. The GPS 
receiver to which 101 detects the acquisition time amount of the location of a car, a travel speed, 
advance bearing, which advanced data, and data in drawing 2 , The memory in which 102 holds these 
data, and 103 The location of a road, Map data with road data, such as bearing and distance, the travel 
speed at which 104 was obtained from the rate bearing calculation means, The location of the road 
acquired from data and map data, such as advance bearing, bearing, A current position presumption 
means to presume the current position of a car based on data, such as distance, A drawing means to draw 
the road map of the perimeter corresponding to the current position and it by which 105 was presumed, 
108 is a rate bearing calculation means to compute the travel speed and advance bearing when the ability 
not to position GPS using two or more travel speeds and advance bearing data for which it asked from 
GPS before GPS becomes positioning impossible. 

[0027] Next, actuation of the 2nd example is explained. In drawing 2 , the location of the car computed 
by positioning two or more GPS by GPS receiver 101, bearing, a rate and the number of positioning 
satellites, a positioning condition, etc. are stored in memory 102. When it can position, the newest data 
are notified to the current position presumption means 104. Moreover, when positioning is impossible, 
using two or more data before becoming the positioning impossible stored in memory 102, by the rate 
bearing calculation means 108, a rate and bearing are presumed from bearing change of rate change and 
right-turn, such as acceleration, moderation, and constant speed, left turn, rectilinear propagation, etc., 
and it is notified to the current position presumption means 104. 

[0028] For example, when the rate in time of day t is set to v (t) and it is set to v(t-3) >v(t-2) >v (t-1), v 
(t) performs the n-th approximation of function using v (t-3), v (t-2), and v (t-1), and asks for v (t) so 
that it may become smaller than v (t-1). Moreover, it is phi (t) about absolute bearing in time of day t. It 
carries out and is phi(t-3) >phi(t-2) >phi (t-1). In becoming phi (t) phi (t-1) It is phi(t-3) >phi(t-2) >phi 
(t-1) so that it may become small. It uses, the n-th approximation of function is performed, and it is phi 
(t). It asks. Furthermore, in the case of v(t-3) >v(t-2) >v(t-l) =0, it asks as v(t) =0 like [ at the time of a 
stop ]. Moreover, phi at the time of such a rate (t) phi (t-1) It asks by carrying out. 
[0029] The current position presumption means 104 reads the road data in the field presumed that a car 
exists from the map data 103, from the relation between the location of a car, the location of a road, and 
advance bearing of a car and bearing of a road, searches the road where the probability for the car to 
exist is the highest, and presumes the current position of a car. The drawing means 105 displays the road 
map of the perimeter corresponding to the current position of a car and it which were presumed on a 
display. 

[0030] Thus, since according to the 2nd example of the above the travel speed and advance bearing of a 
more practical car can be presumed by predicting bearing change of rate change and right-turn, such as 
acceleration, moderation, and constant speed, left turn, rectilinear propagation, etc. from two or more 
travel speeds and advance bearing data before becoming positioning impossible when GPS cannot be 
positioned, it has the effectiveness that the location of a car can be presumed with a sufficient precision. 
[003 1] (Example 3) Drawing 3 shows the configuration of the 3rd example of this invention. In drawing 
3 , 109 is a positioning impossible time amount detection means to detect positioning impossible time 
amount, and since others are the same configurations as the 2nd example, the explanation which 
attached the same sign as the same element and overlapped is omitted. 

[0032] Next, actuation of the 3rd example is explained. In drawing 3 , when the number of positioning 
satellites obtained from GPS receiver 101 is 0, whenever positioning is impossible, positioning 
impossible time amount is incremented, and when the number of positioning satellites is two or more 
satellites, positioning impossible time amount is cleared zero times. Thus, whenever it receives the 
information from a GPS receiver, the positioning impossible time amount detection means 109 detects 
the time amount which cannot be positioned, if time amount with positioning impossible time amount is 
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exceeded, the termination of presumption of a travel speed and advance bearing will be notified to the 
rate bearing calculation means 108, and the termination of presumption of the current position will be 
notified to the current position presumption means 104. 

[0033] For example, as actuation of the 2nd example described, it is phi(t-3) >phi(t-2) >phi (t-1). In 
becoming phi (t) phi (t-1) It uses with phi(t-3) >phi(t-2) >phi (t-1), and the n-th approximation of 
function is performed so that it may become small, and it is phi (t). Although asked When the condition 
which cannot be positioned continues between time amount K, they are phi (t+K) and phi (t+K +1). phi 
(t-3) >phi(t-2) >phi(t-l) >phi [ It becomes and will continue circling in the same direction. ] (t) > .... 
>phi(t+K) >phi (t+K +1) So, presumption is stopped, when it is referred to as K= 3 and K exceeds 3 
seconds. 

[0034] Thus, according to the 3rd example of the above, when GPS cannot position for a long time, it 
has the effectiveness that it can prevent the position error by presumption increasing, by stopping 
prediction of a travel speed or advance bearing and stopping the location of a car. 
[0035] (Example 4) Drawing 4 shows the configuration of the 4th example of this invention. In drawing 

4 , since 1 10 is a halt judging means it is considered that is a halt when it is under a rate with the travel 
speed obtained from GPS, and others of it are the same as that of the memory 102 of the 2nd example, 
and the configuration except the rate bearing calculation means 108, the explanation which attached the 
same sign as the same element and overlapped is omitted. 

[0036] Next, actuation of the 4th example is explained. In drawing 4 , the velocity-cut-off judging 
means 110 sets a travel speed to 0, when it is under a rate with the travel speed obtained from GPS, and 
it notifies it to the current position presumption means 104. When the rate obtained from GPS has the 
error of speed per hour one to 2 km/h to the true rate, in spite of having stopped, the travel speed of 
speed per hour one to 2 km/h will be notified, and the location of a car will separate from a true location. 
So, by making this error into a threshold, when a travel speed is under this error, a travel speed is set to 

o. 

[0037] Thus, although the car has stopped, when a travel speed is not 0 according to the 4th example of 
the above, the case of under a certain rate has the effectiveness that the location of a car can be 
presumed with a sufficient precision, by regarding it as a halt. 

[0038] (Example 5) Drawing 5 shows the configuration of the 5th example of this invention. In drawing 

5 , a rate judging means to judge whether 1 06 is under a rate with a travel speed, and 111 are bearing 
tolerance adjustable means to change the threshold of the bearing difference of advance bearing for 
searching the road link which serves as a candidate, and a road link, and others of them are the same as 
that of the configuration except the memory 102 of the 2nd example, and the rate bearing calculation 
means 108. 

[0039] Next, actuation of the 5th example is explained. In drawing 5 , when it judges that the travel 
speed measured by GPS receiver 101 is under a certain rate with the rate judging means 106, the bearing 
tolerance adjustable means 111 changes the threshold of the bearing difference of advance bearing for 
searching the road link which serves as a candidate, and a road link, and notifies it to the current position 
presumption means 104. As the 1st example also described, when carrying out moderation transit since 
it has gross errors so that a travel speed becomes small, advance bearing obtained by GPS sets a travel 
speed to v, and in proportion to tan-1 (constant/v), the difference of road bearing and advance bearing 
becomes large, and it begins to carry out independence transit. Then, the bearing tolerance which a 
current position presumption means has is changed into big bearing tolerance in proportion to tan-1 
(constant/v) with the bearing tolerance adjustable means 111. 

[0040] Thus, according to the 5th example of the above, when [ that the migration length of a car is 
short ] the error of advance bearing is large, it has the effectiveness that the location of a car can be 
presumed with a sufficient precision, by expanding the bearing tolerance when searching the road link 
which serves as a candidate. 

[0041] (Example 6) Drawing 6 shows the configuration of the 6th example of this invention. In drawing 

6 , 1 12 is an altitude judging means to judge whether it is more than altitude with the altitude of the 
current position of a car, and others of it are the same as that of the configuration except the rate judging 
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means 106 of the 5th example. 

[0042] Next 5 actuation of the 6th example is explained. In drawing 6 , when it judges that the altitude of 
the current position of the car measured by GPS receiver 1 01 is more than a certain altitude with the 
altitude judging means 1 12, the bearing tolerance adjustable means 1 1 1 changes the threshold of the 
bearing difference of advance bearing for searching the road link which serves as a candidate, and a road 
link, and notifies it to the current position presumption means 104. For example, there are few crossings 
like a mountains way, and when the road bends, the bearing difference of advance bearing and road 
bearing may become large. Then, it judges whether it is the altitude which becomes the mountains way 
mentioned above with the altitude judging means 1 12, and bearing tolerance is greatly changed in 
proportion to altitude with the bearing tolerance adjustable means 111. 

[0043] Thus, according to the 6th example of the above, when the altitude of a car runs a high path on 
the street with it, it has the effectiveness that the location of a car can be presumed with a sufficient 
precision, by expanding the bearing tolerance when searching the road link which serves as a candidate. 
[ to ups and downs ] [ many / there are few roads and ] 

[0044] (Example 7) Drawing 7 shows the configuration of the 7th example of this invention. In drawing 
7 , whenever 113 positions GPS, a transit vector composition means to compound the transit vector 
which consists of a travel speed and advance bearing, and 114 are transit vector judging means to judge 
whether it is more than a threshold with the die length of the compound transit vector, and others of 
them are the same as that of the configuration except the memory 102 of the 2nd example, and the rate 
bearing calculation means 108. 

[0045] Next, actuation of the 7th example is explained. In drawing 7 , the transit vector which consists 
of a travel speed measured by GPS receiver 101 each time and advance bearing is compounded by the 
transit vector composition means 113, and the transit vector judging means 114 notifies the synthetic 
vector to the current position presumption means 104, when it judges with it being more than a threshold 
with the die length of the compounded transit vector. For example, since gross errors are in the bearing 
in the case of a low speed when the current position is presumed, whenever it obtains a travel speed and 
advance bearing from GPS receiver 1 01 , it is begun to carry out independence transit. It is made not to 
presume the current position there until the die length of for example, a synthetic vector becomes more 
than 1/n of the error radius of the positioning location of GPS. 

[0046] Thus, according to the 7th example of the above, when it becomes more than a threshold with the 
die length of a transit vector, it has the effectiveness that the location of a car can be presumed with a 
sufficient precision, by performing location presumption. 

[0047] (Example 8) Drawing 8 shows the configuration of the 8th example of this invention. In drawing 
8,115 distance with the current position of the car obtained by positioning the present estimated 
position and GPS of a car which were presumed using the transit vector A car range-error detection 
means to compute the die length when ****(ing) to advance bearing obtained by GPS, 1 16 is a transit 
vector adjustable means to change the die length of a transit vector with this distance, and others of it are 
the same as that of the configuration except the memory 102 of the 2nd example, and the rate bearing 
calculation means 108. 

[0048] Next, actuation of the 8th example is explained. The current position of the car measured by GPS 
receiver 1 01 in drawing 8 , The vector which consists of the current position of the car presumed by the 
current position presumption means 1 04 using the travel speed and advance bearing which were 
measured by GPS receiver 101 The die length when ****(ing) to advance bearing obtained by GPS is 
found by the car range-error detection means 115. The transit vector adjustable means 116 The die 
length of the transit vector which consists of a travel speed and advance bearing with this die length that 
****(ed) is changed, and the changed transit vector is notified to the current position presumption 
means 104. For example, when range difference with the current position positioned by the location and 
GPS of a car when the travel speed obtained from GPS had the error of speed per hour one to 2 km/h 
becomes large gradually, the die length of a transit vector is changed as mentioned above so that this 
range difference may be made small. 

[0049] Thus, when the current position of the car obtained by positioning the current estimated position 
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and GPS of a car which were presumed using the travel speed and advance bearing of a car is separated 
according to the 8th example of the above, it has the effectiveness that the location of a car can be 
presumed with a sufficient precision, by adjusting the die length of a transit vector from such range 
differences. 

[0050] (Example 9) Drawing 9 shows a configuration including all the examples that this invention 
described above, and has the above-mentioned actuation and the effectiveness from the 1st example to 
the 8th example. 
[0051] 

[Effect of the Invention] When [ that the migration length of a car is short ] the error of advance bearing 
is large, this invention has the effectiveness that the location of a car can be presumed with a sufficient 
precision, by holding advance bearing in the case of being more than a threshold with migration length, 
so that more clearly than the above-mentioned example. 

[0052] Since this invention can presume the travel speed and advance bearing of a more practical car 
again by predicting bearing change of rate change and right-turn, such as acceleration, moderation, and 
constant speed, left turn, rectilinear propagation, etc. from two or more travel speeds and advance 
bearing data before becoming positioning impossible when GPS cannot be positioned, it has the 
effectiveness that the location of a car can be presumed with a sufficient precision. 
[0053] This invention has the effectiveness that it can prevent the position error by presumption 
increasing, by stopping the aforementioned prediction and stopping the location of a car again, when 
GPS cannot position for a long time. 

[0054] Although the car has stopped this invention again, when a travel speed is not 0, the case of under 
a certain rate has the effectiveness that the location of a car can be presumed with a sufficient precision, 
by regarding it as a halt. 

[0055] This invention has the effectiveness that the location of a car can be presumed with a sufficient 
precision, by expanding the bearing tolerance when searching under with a rate with a travel speed the 
road link which serves as a candidate again, when the error of advance bearing is large. 
[0056] This invention has the effectiveness that the location of a car can be presumed with a sufficient 
precision again by compounding the transit vector which consists of a travel speed and advance bearing 
whenever it positions GPS under at a rate with a travel speed, when the error of advance bearing is large, 
and performing location presumption when it becomes more than a threshold with the die length of the 
transit vector. 

[0057] This invention has the effectiveness that the location of a car can be presumed with a sufficient 
precision, by expanding the bearing tolerance when searching the road link which serves as a candidate, 
when the altitude of a car runs a high path on the street with it again. [ to ups and downs ] [ many / there 
are few roads and ] 

[0058] When distance with the current position of the car obtained by positioning the current estimated 
position and GPS of a car which were presumed using the travel speed and advance bearing of a car 
again is separated, this invention By adjusting the die length of a transit vector from the die length when 
****(ing) the vector made from these two points to advance bearing obtained by GPS, it has the 
effectiveness that the location of a car can be presumed with a sufficient precision. 

[Translation done.] 
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* f 3»*iBA5J:-5 4«^-«i:tt, Jt^cpit-TS J:?«c 

[0034] c«DJ;5{c, ±ffi» 3 (D^MMlc £M£, 

T, «£fc<fcSteBg5Mam&n^S©£Be<*c£:tfT-i£ 

stv^sbn^frf s« 

[0 0 3 5] 4)04 t£*3S91<D£ 4 <DHg60!l 

©^fiic^-f fc<DT';J&So 0 4 tCfel/^T, 1 lOtiGP 

^*>J 1 0 2 fcatfDSffiStffl^a 1 0 8*B*^fcttJ«fc 

CO 0 3 6] *fcSB4©*S(Hf!lO»fPfi:oi/^TBiWr 
«. H4ICJ3^T» jig»±*lJS#Sl 10li> GPS 

* 0 LT, 9!&ttH££¥£t 1 0 4 fcJlfcrr *. G P 

/h£>I£M;&# o T v -> S t§£-tc « , W± b T i, -> S tc t> frfr 
fc> &-f Bfil 1 ~ 2 tan/hO^frig&tfjlfcJSftS C fcfc:* 

C©g^fcb€VMHi:bT. ^fTjfflg#C<DPM*S§-Z? 
ifeSW^cti, j£fr3a**0 so 
[0 0 3 7] c©«fc?C ±pE^4©*Sfc0!lfc.fc*Uf. 

H-a^cti, &Si£*feiK©i§£-t±{?ih c fctct 

[00 38] (*SS0!l 5)05 «*%S^tDS 5 <DfU6M 

« WEST'S 9, *<t>fl&tt, *2©3«««ioytu i 

0 2, SgD^ffiSHi^gl 0 8«N^fcRjg£iqir?& 
5. 

[0 0 3 9] 5©3«SWO»fffc:oi,-»TBlWr 
-So 0 5K43^T, GPSSfll 0 llC,J:oTi»J££ 

nfcjtfraajwaatws^a i o sic&iT&zmm*. 

?S10 4 tciiftj-r So 31 l ©*iW9-??fe3S'<fc«fc 3 so 
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£<&S@. **ftKS%t.oft», SBSj£fT-r*»£- 

^TjSJS^ v t ITv tan (constant/ v) tC 

fx L fit**. ^CT% 7^fifF§M^¥gl 1 IK* 
9T, 8!ftffllWtS¥a* , t.-3*ffiSFSfi*tan 1 (co 
nstant/ v) Kj±«LT*#ft#ffiW8»i:£M , *"*o 
[0040] c <D«fc 3 tc, ±8B£ 5 O&ffifttc J: ti& 

*%kk.? s c t ic <t o r , vpioaireiit a& < 

[00 4 1] (Hfifi^J 6)06 6 ©USSflJ 

©4&j££jjVf &<DT&S„ 0 6{Cfcl^T\ 1 1 2tt$S 

ffi^a 1 0 6*Bia^fc«J«fcHUT**. 
[0 0 4 2] JfcKJBeO^WWOttf^fcOVTBiWr 
So 06Kfct>T. GPSSIilOlWoTit? 
tlfc^PIOSIftfflBOiKft^JfiftfEW^a 1 12£J:o 

^fgi l ««i:**ilBU y fc» 

SififiiWt^© 1 0 4Cl»1-5o 0!l£.»f, OjSSS© 

JtfT35rffifciitt*ffifcO*fflS6^*< **^ri*tt«** 

*i«*ws¥ai i 2K<toT¥ij^u ^rfflifSJSRr« 
fSi i itc«fc-pr*&fF^a^iftJftKJtff!IbT^:#< 
gFMTSo 
[0 0 4 3] CcO«fc7(C ±BE£ 6 

jss < #t£T* * s awR**rr s 0 

[00 4 4] (*fig0IJ 7)07 7 ©Hi6ge!l 

OflljS^S-rfeOlf**. 0 7K*3V>T, 1 1 3i±GP 

s *M<iL? s m^M tiS« t jt?T*{iiA^ e> * s ^fy^ ^ 
h^^-fiit-rs^T^^ h;i^j£^a. i i 4b^jsl 

h ;i/ws#a-e* d . zcomtm 2 

ttfifdO^^U 10 2. 3*flC*fflISffl^a 1 0 8£Mt^fc 
^figi:l^bT^S„ 

[0045] ^(cf 7 o*S6M<Di!ifttco»/^TiJiwr 
So H7K6^T. GPSS««S1 0 1 T'SBSlJESn 
S ^?TiiA fcfT^ffi** 6 ft 5 ifefi'* * h >M4 » ^ 

¥US¥ai 1 4li. ^StifcifefT^^ h 

h;l/^affiB«iS¥Si 0 4tcilfti-rSo «Atf» G 



(7) 
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p s&m® i o i ^6j£ffiaft4:JifT*ffi*»*»KSi 
if^*'** wi>©fi*av g p s <DmtiLtim(om&*m 

OK?** 

[0 0 4 6] C<D£?IC ±izm7<D$mfflic£tii£. 

j&t?***:^ 3 10 

[0 0 4 7] 8)08 &#f£BJ§<7)ig 8 <DHy6#J 

©^^■Tfe^T'^So 0 8fc*5^T, 1 1 5ti^f 
Wl>£ffl^T«£Lfc*M^5!&if5£{i«i: GPS 
5 C i: tc <fc o T» 6 nfc*M<£>SI&fiB <D$£ 
IB*. G P Sfc«t-aT»6nfcjaff*ffifc»bT«»b 

fcfc#©5?^etH-r5*Ms§fii^M^iui^e. i i 6 

^ h;I/Wrg¥©T?&*K ^O{tet±m2«5ISE0!l<£>;* ; £ 

u i o 2, jS^tewtH^is i o 8%m^fc.mi$.tmK 

[0048] ^icm8(Dmmm(ommc-o^rmmt 
s. hsjos^t, gps5MB«i o l-easjtsnfc* 
loisffilt, g p sg<a*& i o i -esi^stifc^fT 
ja*t*fT35rffi*fflv^T«ftffl««B£*Si o 4&c<fco 
T«SSnfc*S«Si&ffifiA' , £ft£'-<^ hJV&* GP 
StcJ:-3T»6tifcJtfT*ffi»!:»LT»»bfei:*0* 

s*»<tiWEByRi!*a#a i i stc&i-z&b&tu £ 

gU SILfci^i' Wl^giffiffiBli^e 10 4 30 
P S fcJ:^T»Ha*nfcafiffl«i:<oeilSg3y^Sfc:*: 
[0 0 4 9] C<D«fc3tC, 8 ©Sli60!lfc: 

it^tiBi: g p s *ffltiL-?% c tic&r>m<E>tirc.mn 

[00 50] (*Sie<) 9)09 tt*$MI©±l2 L fcgtfiS 

o^mmt? 6^8 tDSissCT^ r-©i&{^ t wr s . 

[00 5 1] 

Zt^oW^ZG-tZo so 
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[0 0 5 2] G P S^SHST**^*^ 

[0 0 5 3] *|§B^li$fc, G P SA^fi^S'JfiT't^: 

[0 0 5 4] *%B^(±^fc, *M*^lhLTV5{Ct^ 
m-£l*t?±£fr-&Tc£<,c£-?r, WmotiMnM&A 
[0 0 5 5] *fgB^{i$fc, jfefrSSa»***SS#*»"T? 

jiff *fflo»s a*** a, ft * ass > 
* **srr * i: * (oj3{u.Vf®M*&.±? & c t ic .j; o 

[0 0 5 6] *«WttSfc, jfeffia*«***ift**»T 

mfifiGXDWMtfjzZ^mtrlc^ G P S*»HiM-*« 

[0057] *ias^Di^a^li5<3li^S^* , 
'>ft < ffl«©^iffl&±*ifeff-r «t«i:ft 

-s iiK u v ^ s t * ©^{Sff^M^ffi^-r 5 c 

[0 0 5 8] *H©j£fTiStfei:iifT2fffi 
^fflU^T«^Lfc*M£0^ffilt^fi[Bi GPS *«lffi"r 

n»5lBlCtt, C<D2^T*{ / FP>n^-<^ h^CP s 
»c J: t> T» 6 tifcJlff ^TffiKJt b Lfc * ©ft? 
A^^ff-^^ h;KDfi^ «-iSfi-f" septet -pT> 
©{uB^lf «fi < Z>£^o 5o 

[0ffi<^ffi#ftlKW] 

[0 1 ] *fffl<Dm 1 <DjlSSPtCtJtt5 GPS^ft 

[0 2] 2 OSIfifiCTtCfctt^ G P S ^rfflv^fc 

^- If y— : 5/ 3 >S««0Stl^^ci ^ ^ 0 

[0 3 ] *¥£W<D& 3 Q£fflffllC&t>« GPS 
^- try— > 3 VgfOW^O -y ^0 

[04] *^com4O*fig09fCt5tt-5GP SZm^tc 
•f try— 3 VgBOSBS^D >y ^ 0 

[0 5] *f|BJ©m5©Jtfi60iHc*5tt-5GP S^rffl^fc 
^- try- -> a i/SB©«BS^ci >y ^ 0 

[06] *mw<osg 6 ©nfigcajtcfett^i cps^fc 
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-^ t -y—>3y^«0«tBS^D-y^|g 1 0 4 

im 7] *?£HJlcDm 7 OUSSW-fcttS GPS ^rffl^fc 1 0 5 

i-\£7-i'3>mm<Di®t!%7'wt?m 106 

[0 8] *»WOS8©**ff!lfc:astt«G P S^ffll^fc: 1 0 7 

try—> a ymm<DM.mm v * a i o 8 

[09] *5£W<D3>r«DSS60lJ^-§-tfG P SfcJBl^fc-*- 1 0 9 

\£Y—. '/a y%m(DWm7ay?m 110 

[010] «*©G P S*fflv>fc-Mfy— >h 1 1 1 

m.<®7a-ytm i i 2 

[ft^<Dl&B£] io 113 

1 0 1 gp ssiaa 1 1 4 

102 jtt'J 115 

i o 3 mm?—? 1 1 6 
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— 113 
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^ 1 105 



£*7 
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